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[Claim(s)] 

[Claim 1]A manufacturing method of quaternary alkylammonium tetrafluoroborate making quaternary 
alkylammonium halide and sodium borofluoride react. 

[Claim 2]A way according to claim 1 quaternary alkylammonium halide is at least one sort of quaternary 
chloride alkylammonium and quaternary bromide alkylammonium. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of quaternary alkylammonium 
tetrafluoroborate. It is related with the manufacturing method of quaternary alkylammonium tetrafluoroborate 
useful as an electrolyte of electrolysis solutions, such as an electric double layer capacitor and an 

electrolytic condenser, in more detail. Here, four H of ammonium (NH 4 + ) is replaced by four alkyl groups, 

and four alkyl groups may be the same or may differ from quaternary alkylammonium. 
[0002] 

[Description of the Prior Art]As a manufacturing method of quaternary alkylammonium tetrafluoroborate, 
conventionally, For example, the method (U.S. Pat. No. 3,965,178) to which quaternary alkylammonium 
halide and fluoroboric acid are made to react, the method (Italy patent No. 1 153530) to which quaternary 
alkylammonium carbonate and fluoroboric acid are made to react, etc. are known. 

[0003] However, fluoroboric acid decomposes during a reaction, it is generated by a lot of hydrogen fluoride, 
and no above-mentioned manufacturing methods can use a common metal vessel and a glass-lining 
container, in order to use fluoroboric acid. Therefore, it is necessary to use the reaction vessel coated with 
resin of an expensive chlorofluocarbon system. 

[0004]the method to which quaternary alkylammonium halide and lithium borofluoride are made to react is 
also learned -- **** (JP,10-87574,A) -- so high moreover, since lithium borofluoride is comparatively 
expensive, its yield is not economical. 
[0005] 

[Problem(s) to be Solved by the lnvention]lt is not necessary to use the reaction vessel coated with resin of 
a chlorofluocarbon system expensive since fluoroboric acid does not need to be used for this invention, 
therefore corrosive hydrogen fluoride does not generate it. It aims at providing the method of manufacturing 
quaternary alkylammonium tetrafluoroborate cheaply with high yield, using a general general-purpose 
device. 
[0006] 

[Means for Solving the Problem]When this invention persons make quaternary alkylammonium halide and 
sodium borofluoride react, Without [ therefore ] being generated by hydrogen fluoride, it found out that 
quaternary alkylammonium tetrafluoroborate could be cheaply manufactured with high yield, without needing 
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a special reaction vessel, and this invention was completed. 

[0007]That is, this invention provides a manufacturing method of quaternary alkylammonium 
tetrafluoroborate as shown below. 

[0008]1. Manufacturing method of quaternary alkylammonium tetrafluoroborate making quaternary 
alkylammonium halide and sodium borofluoride react. 

[0009]2. Method given in above-mentioned paragraph 1 whose quaternary alkylammonium halide is at least 

one sort of quaternary chloride alkylammonium and quaternary bromide alkylammonium. 

[0010] 

[Embodiment of the lnvention]ln this invention, the quaternary alkylammonium tetrafluoroborate made into 
the purpose can be obtained by making quaternary alkylammonium halide and sodium borofluoride react. 
[001 1]A chemical formula shows the reaction of quaternary alkylammonium halide and sodium borofluoride 
below. 
[0012] 

R 1 R 2 R 3 R 4 NX+NaBF 4 -- among a -> R 1 R 2 R 3 R 4 NBF 4 +NaX type, R 1 , R 2 , R 3 , and R 4 -- respectively -- an 

alkyl group -- it is an alkyl group of the carbon numbers 1-4 preferably, and it may be the same or may differ. 
X shows chlorine, bromine, or iodine. 

[0013]As the above-mentioned quaternary alkylammonium halide, quaternary chloride alkylammonium, 
quaternary bromide alkylammonium, iodination quaternary alkylammonium, etc. are mentioned. 
[0014]Carbon numbers are 1-4 and, specifically, the alkyl groups of quaternary alkylammonium halide are 
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, and t-butyl. Four alkyl groups of quaternary 
alkylammonium halide consist of one kind in the above-mentioned alkyl group, and two kinds of 
combination, or three or more kinds of combination. 

[0015]As an example of four alkyl groups which constitute quaternary alkylammonium halide, Tetramethyl, 
tetraethyl, tetrapropyl, tetrabuthyl, and ethyl trimethyl **. Diethyldimethyl, triethylmethyl, a MECHIRUTO 
repro pill, an ECHIRUTO repro pill, Trimethyl propyl, ethyldimethylpropyl, diethyl methylpropyl, 
Triethylpropyl, dimethyldipropyl, ethylmethyldipropyl, Diethyldipropyl, trimethyl butyl, ethyldimethylbutyl, 
diethylmethylbutyl, triethylbutyl, TORIPURO pill butyl, dimethyldibutyl, ethylmethyldibutyl, diethyldibutyl, etc. 
are mentioned. Here, as for propyl, n-propyl, i-propyl, and butyl contain n-butyl, i-butyl, s-butyl, and t-butyl. 
[001 6]ln the above-mentioned quaternary alkylammonium halide, From a viewpoint that it can manufacture 
easily and cheaply to ethyl chloride trimethylammonium. Diethyl chloride dimethylannmonium, chloridation 
triethyl methylammonium, ethyl bromide trimethylammonium, diethyl bromide dimethylannmonium, and 
bromination triethyl methylammonium are used suitably. 

[001 7]A commercial thing may be sufficient as the quaternary alkylammonium halide used for this invention, 
and it could be manufactured by the publicly known manufacturing method. How to make the third class 
alkylamine and alkyl halide react, and to obtain quaternary alkylammonium halide as a publicly known 
manufacturing method, for example, Or the third class alkylamine and dialkyl carbonic ester are made to 
react, and the method of making it react to chloride or hydrobromic acid, and obtaining quaternary 
alkylammonium halide succeedingly, etc. are mentioned. 

[0018]the amount of the sodium borofluoride used used for a reaction receives quaternary alkylammonium 
halide - usually -- a 1 .0 to 1 .5 time mol grade -- it is a 1 .0 to 1 .2 time mol grade preferably. In order 
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quaternary alkylammonium halide has the unreacted amount of the sodium borofluoride used at less than a 
1.0 time mol and to remain, even if a reaction is not completed but it uses exceeding a mol 1.5 times, the 
effect of balancing it is not acquired. 

[0019]As a solvent used for a reaction, the mixed solvent of the soluble viewpoint of quaternary 
alkylammonium halide to lower alcohol of the carbon numbers 1-3, such as water, methanol, ethanol, and 
isopropanol, or water and lower alcohol is preferred. Although not limited, few directions are preferred, and 
are usually 0.5 to 5 time weight grades to quaternary alkylammonium halide, and especially the amount 
used is an one to 3 time weight grade preferably in order to carry out heating hardening by drying of the 
reaction mixture after ending reaction. 

[0020]The range of about 0-50 ** of reaction temperature of the above-mentioned reaction is usually about 
20-40 ** preferably. The rise effect of reaction velocity that reaction temperature balances it even if a 
reaction is slow and exceeds 50 ** at less than 0 ** is not acquired, but it is economically disadvantageous. 
[0021 ]The range of reaction time is usually about 0.5 to 8 hours, and the range of it is about 1 to 5 hours 
preferably. 

[0022]Heating hardening by drying of the reaction mixture is carried out after ending reaction, and a solvent 
is removed. About 30-100 ** of heating hardening by drying is usually preferably performed at about 60-100 
** under ordinary pressure or decompression of about 3-100 Torr. To next, the mixed solid of quaternary 
alkylammonium tetrafluoroborate and the by-product which were obtained. After filtration etc. remove the by- 
product which adds ketone, such as alcohol, such as ethanol and isopropanol, or acetone, and methyl ethyl 
ketone, and does not dissolve, by carrying out heating hardening by drying of the filtrate, Target quaternary 
alkylammonium tetrafluoroborate can be obtained by a high grade. The amount of the organic solvents 
used, such as acetone and ethanol, is usually a three to 20 time weight grade to the mixed solid of 
quaternary alkylammonium tetrafluoroborate and a by-product, and is a three to 10 time weight grade 
preferably. The temperature at the time of dissolving quaternary alkylammonium tetrafluoroborate is usually 
about 0-50 **, and is about 20-40 ** preferably. About 30-100 ** of heating hardening by drying is usually 
preferably performed at about 60-100 ** under ordinary pressure or decompression of about 3-500 Torr. 
[0023] 

[Example]Next, this invention is not limited by this example although this invention is explained still in detail 
based on an example. 

[0024]After nitrogen gas replaced the inside of the three-neck flask of 300-ml ** equipped with example 1 
agitator, the thermometer, and the condensator, 45.5 g (0.3 mol) of chloridation triethyl methylammonium, 
the sodium borofluoride 32. 9g (0.3 mol), and the water 100g were prepared. It was made to react at about 
25 ** under stirring for 1 hour. After ending reaction, the solvent was removed at 100 **, heating hardening 
by drying was carried out under decompression of 4Torr, and about 80-g white solid was obtained. 
[0025]After adding the acetone 315.9g to the obtained white solid under the room temperature and 
separating insoluble sodium chloride, heating hardening by drying was carried out on the above and the 

conditions, and the white crystals 59. Og were obtained. From the H-NMR spectrum and the IR spectrum, it 
was checked that this crystal is triethyl methylammonium tetrafluoroborate. As a result of measuring the 
purity of the obtained triethyl methylammonium tetrafluoroborate by the HPLC (high performance 
chromatography) method, the purity was 272 ppm in residual chloride-ion concentration 99%. Yield was 
97% to chloridation triethyl methylammonium. When the obtained triethyl methylammonium tetrafluoroborate 
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was recrystallized from ethanol, residual chloride-ion concentration was able to be reduced to 5 ppm. 
[0026]After nitrogen gas replaced the inside of the three-neck flask of 300-ml ** equipped with example 2 
agitator, the thermometer, and the condensator, 58.8 g (0.3 mol) of bromination triethyl methylammonium, 
the sodium borofluoride 39.5g (0.36 mol), and the water 100g were prepared. It was made to react at about 
25 ** under stirring for 1 hour. After ending reaction, the solvent was removed at 100 **, heating hardening 
by drying was carried out under decompression of 4Torr, and about 100-g white solid was obtained. 
[0027]After adding the acetone 315.9g to the obtained white solid under the room temperature and 
separating an insoluble sodium bromide, heating hardening by drying was carried out on the above and the 

conditions, and the white crystals 58. 4g were obtained. From the H-NMR spectrum and the IR spectrum, it 
was checked that this crystal is triethyl methylammonium tetrafluoroborate. As a result of measuring the 
purity of the obtained triethyl methylammonium tetrafluoroborate by the HPLC method, purity was 98% and 
residual bromide ion concentration was 255 ppm. Yield was 96% to bromination triethyl methylammonium. 
When the obtained triethyl methylammonium tetrafluoroborate was recrystallized from ethanol, residual 
bromide ion concentration was able to be reduced to 4 ppm. 
[0028] 

[Effect of the lnvention]lt is not necessary to use the reaction vessel coated with resin of a chlorofluocarbon 
system expensive according to this invention since it is not necessary to use fluoroboric acid, therefore is not 
generated by corrosive hydrogen fluoride. Quaternary alkylammonium tetrafluoroborate can be industrially 
manufactured cheaply with high yield. 
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